To describe what knowledge heart failure patients expect to acquire in relation to their upcoming cardiac resynchronization therapy (CRT) device implantation, to describe their self-care and health complaints, and to explore the relationship between knowledge expectations and self-care, health complaints, and background factors. Patients and methods: Cross-sectional multicenter study with 104 patients scheduled for a first-time, elective CRT implantation in Swedish and Icelandic hospitals. Data were collected with the Knowledge Expectations of hospital patient Scale, European Heart Failure Self-care Behavior Scale, and Adjusted Postoperative Recovery Profile. Results: Patients expected most knowledge related to their disease and its treatment (median 4.0, interquartile range 0.13) and least on social issues (median 3.5, interquartile range 0.83). Their self-care was average (standardized mean 51.0±19.6) before the procedure. Patients had on average 8.2 (±4.7) health complaints and rated fatigue and sexual problems as the most severe. Age was independently associated with knowledge expectations (Expβ 0.049, P=0.033). Conclusion: Heart failure patients waiting for a CRT device implantation have high expectations for multiple aspects of knowledge, including self-care issues, before their procedure. These expectations are similar to those of other surgical patients and they increase with age.
Introduction
Optimal education for patients with chronic diseases is high on most current agendas within health care, for example, the World Health Organization's Chronic Diseases and Health Promotion program, 1 in order to ensure that patients have the necessary knowledge needed for appropriate self-care, adherence to therapy, and general well-being.
The goal of patient education has been defined as to support the empowerment and self-care of patients and must therefore meet their own knowledge expectations, 2 that is, the knowledge they expect to acquire in relation to their health care. Knowledge is acquired through processing and retaining information that should address biophysiological, functional, experiential, ethical, social, and financial issues. 3 The patient education process should start by assessing what the learner needs to know. 4 However, it is common in practice that the learning needs of patients are not self-defined but mainly determined by health care professionals. Patients undergoing treatment in hospitals have been found to have high knowledge expectations. These are highest not only for the issues related to their disease and treatment and how it affects their daily activities but also for experiential, social, and financial issues, and those expectations are insufficiently fulfilled, although to a varying extent. 2, [5] [6] [7] correspondence: Brynja ingadottir Department of social and Welfare studies, linköping University, se-60174 norrköping, sweden Tel +354 865 1817 email brynjain@landspitali.is One of the most prevalent chronic medical conditions worldwide is heart failure, a serious and common condition that affects around 1%-2% of the population of Western countries. 8 Most heart failure patients need to engage in a complex, disease-specific self-care, 9 consisting of maintenance, monitoring, and management. 10, 11 Even with optimal self-care, patients with heart failure are known to suffer from several health complaints they may have as a consequence of their disease, treatment, or other comorbidities. Heart failure has been shown to affect all dimensions of quality of life in patients, but problems with their usual physical functioning, 12 fatigue, anxiety and depression, 13 pain, 14 and sexual problems 15, 16 are among their most common health complaints.
To reduce mortality and morbidity and increase quality of life in heart failure patients, pacemaker cardiac resynchronization therapy (CRT), with (CRT-D) or without (CRT-P) a defibrillating function, is being increasingly used. 17 After CRT device implantation, additional self-care is expected of patients, such as monitoring complications, performing exercises to prevent shoulder stiffness, and wound care. 18 This requires new knowledge and self-care skills, and sometimes, adjustment of daily activities in order to reach optimal recovery and accustomization to the device.
At first glance, CRT implantation might seem a rather simple surgical procedure but receiving the device may be a stressful experience for patients, especially for those with CRT-D devices who expect and may experience defibrillating shocks. 19 They have been found to suffer from psychological distress, depressive symptoms, and impaired quality of life, even though they experience physical improvement. 20 The Heart Failure Association of the European Society of Cardiology has recently urged policy makers to improve education and support for heart failure patients and their families. 21 Implantation of a device increases educational needs even further, and emerging evidence suggests that education and psychosocial support play a fundamental part in patients' adjustment to cardiac devices. 19, 22, 23 Individualized education, which starts with the assessment of learning needs, delivered in multiple doses and the use of multiple media is recommended for both heart failure patients 24, 25 and surgical patients. 26, 27 However, content analysis of all written educational material for recipients of implantable cardioverter defibrillators in Sweden has revealed that biophysical content dominates the material while other relevant contents are scarce or nonexistent. 28 It is therefore timely to involve patients more, both individually and on a general level, when targeted patient education is being developed for special patient populations. Research is still lacking on the knowledge expectations of heart failure patients undergoing CRT treatment, and little is known about their self-care behavior or health complaints before the implantation and if those factors affect patients' knowledge expectations.
Aims
The aims of this study were 1) to describe what knowledge heart failure patients expect to receive before undergoing CRT implantation, 2) to describe their self-care and health complaints, and 3) to explore the relationship between knowledge expectations and self-care, health complaints, and background factors.
Materials and methods Design
This was a multicenter, cross-sectional survey study, and data were collected with self-reported questionnaires in 2012-2014.
Participants
All consecutive heart failure patients scheduled for an elective, first-time CRT device implantation in five Swedish and one Icelandic hospital were eligible for the study. The institutions included four university hospitals and two regional hospitals. Patients were included if they were aged 18 or older, able to understand Swedish/Icelandic, and had no cognitive impairment diagnosed and documented in their medical records. Patients were excluded if they had received an upgrade of any type of cardiac devices.
Measurements
Four previously validated instruments were used for data collection. Knowledge expectations were measured with the Knowledge Expectations of hospital patients (KEhp) Scale, which consists of 40 items, each preceded with "I expect knowledge on…". The instrument is divided into six subscales of empowering knowledge, ie, biophysiological (eg, on disease, treatment, possible complications), functional (eg, on daily activities such as diet, rest, mobility, hygiene), experiential (eg, emotions, previous hospital experience), ethical (rights and duties of patients and health care providers), social (available support), and financial (costs of treatment and rights in social security system). Responses are ranked on a four-point Likert Scale (1= fully disagree, 4= fully agree, and 0= not applicable). 
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2,3 Self-care was measured with the nine-item European Heart Failure Self-care Behavior Scale, a validated instrument developed to measure the behaviors that heart failure patients engage in to maintain life, healthy functioning, and well-being. 29 The items are rated on a fivepoint Likert Scale (1= fully agree, 5= fully disagree). Possible scores are 9-45 and scores can be standardized to 0-100, after which higher scores indicate better self-care. 30 Health complaints were measured with items derived and adapted from the Postoperative Recovery Profile (PRP). 31 Each item in this 19-item instrument has four response options: severe (=1), moderate, mild, and none (=4). Health complaints are the average score for the total scale of the instrument with a possible range of 1-4 (possible scores 19-76). Lower scores reflect more serious problems. The number of health complaints was calculated by totaling the health complaints (ie, score 1-3) with a possible count of 0-19.
Demographic and background data were collected with specific questions in the questionnaire, ie, on education, employment, living arrangements (living alone, with others, or in a nursing home), previous work experience with health care or social services, and from where patients had received information about their prospective CRT treatment. Data on New York Heart Association Functional Classification class, medication, and comorbidities were collected from hospital records.
Procedure
All consecutive heart failure patients scheduled for an elective CRT device implantation were screened for eligibility by research nurses in each of the centers according to the inclusion criteria. Patients who met the criteria were sent an information letter, a consent form, a reply form, and the questionnaire within a month of the scheduled procedure. Patients who wanted to join the study filled out the questionnaire and the consent form. The information package included a stamped, addressed envelope, and all patients were asked to use this to send the required documents to the researchers before the CRT implantation.
Data analysis
Descriptive statistics (mean [standard deviation] and median [interquartile range]), frequencies, and proportions (%) were used to describe the sample characteristics, as well as knowledge expectations, self-care, and health complaints. Background variables on education and employment were collected and were dichotomized into "low" (=basic education 9 years) and "high" (=college and academic education) education, "retired" and "employed" (employed and other), and "living alone" and "living with others" for further analysis.
Variables of the total scale and the six subscales of KEhp were computed (possible scores 1-4) and then further dichotomized into "low" and "high" expectations with the median value as a cut-off point as the data were not normally distributed. A total scale of health complaints (adjusted PRP) was computed (possible scores 1-4) and then further dichotomized into "no complaints" (score 4) and "health complaints" (scores 1-3) to assess the difference between those who had and those who did not have health complaints.
Nonparametric tests (Mann-Whitney U-test, chi-square test, and Fisher's exact test) were used, as appropriate for nonnormally distributed data, to assess the difference between high and low knowledge expectations and background factors, self-care, and health complaints. A binary logistic regression analysis with enter method was performed to assess the association between high or low knowledge expectations and univariate significantly related factors. A P-value of 0.10 was required to enter a variable into a multivariate model. In all other tests, the level of statistical significance was set at 0.05. The software package IBM SPSS-21 statistics was used for analysis (IBM Corporation, Armonk, NY, USA).
ethical approval
The study conforms to the Declaration of Helsinki. 32 The study was approved by the relevant ethical committees in each country (Sweden Dnr 2012/120-31, Iceland 12-029-S1). Patients were informed in writing of the purpose of the study and the principles of informed consent, confidentiality, and their right to withdraw from the study at any point.
Results sample
Of 175 eligible patients, 104 accepted the invitation to participate in the study (59% response rate). The nonrespondents had a mean age of 72 (±9.3) years and 27% were women.
The mean age of patients was 70 years (±10) and ranged from 41 years to 90 years (Table 1) , with 21% being women. In total, 56% of the patients had college education or higher, 72% were retired, and 79% lived with a spouse or other person, thereof one in a nursing home. Hypertension (47%), a previous myocardial infarction (38%), and diabetes mellitus (23%) were the most common comorbidities. Patients were prescribed an average of 8.6 (±4.0) different medications. Most patients reported having received information about the CRT treatment from physicians or nurses at an outpatient cardiac clinic (79%) and/or from brochures (49%), Internet (18%), family or friends (8%), and patient organizations (1%). The characteristics of the sample, including comparison between those who had high and low knowledge expectations are described in Table 1 .
Knowledge expectations
The knowledge expectations of patients are presented in Table 2 . The median (interquartile range) score of the KEhp total scale was 3.68 (0.5), and patients expected to receive most knowledge within the biophysiological dimension and the least knowledge within the social dimension.
Patients found most items relevant for them to learn about, although some support issues were not found to be so applicable; such as information about sickness benefits (38%), the hospital priest (34%), insurance (23%), how to obtain aid needed for own care (22%), and available support from patient organizations (19%) (not tabulated). The highest knowledge expectations of patients in the different subscales concerned possible complications of the treatment (91%), when they could wash or shower (89%), their own responsibility for the success of their 
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self-care behavior and health complaints
The mean score of self-care measured with the European Heart Failure Self-care Behavior Scale was 27.4 (±7.1), and after standardization 51.0 (±19.6). Of those patients who scored 1-2 on the scale, 100% reported taking their medications as prescribed, while 28% weigh themselves daily and 30% consult their doctor or nurse when experiencing deterioration in their condition, for example shortness of breath, increased swelling of legs, weight increase, or fatigue. Of other self-care activities, 52% of patients reported to limit their fluid intake, 40% to exercise regularly, and 36% limit their salt intake.
Patients had, on average, 8.2 health complaints (±4.7) with 87% reporting fatigue, 66% anxiety and worry, 64% muscle weakness, 64% difficulties with daily activities, and 55% problems with sexual activity. The most serious health complaints were fatigue (22% responded "severe"), sexual problems (21%), muscle weakness (9%), and problems with daily activities (9%) (Figure 1 ). relationship between knowledge expectations and background factors, self-care, and health complaints Knowledge expectations were positively correlated with age, with older patients having higher expectations, both on the total scale (r s =0.203, P=0.012) and the social, financial, and experiential subscales (Table 3) . No statistically significant relationship was found between knowledge expectations and other demographic and clinical factors, self-care behavior, or health complaints.
Patients with high knowledge expectations had more health complaints than patients with low knowledge expectations, with ratings of 9 (±5.0) vs 7 (±4.2), although this difference was not statistically significant (P=0.091).
Age and health complaints were entered as independent variables into a binary logistic regression analysis as they were the only variables that fulfilled the inclusion criteria of P0.10. The model was statistically significant, 
Discussion
This is the first study that describes what knowledge the heart failure patients waiting for CRT implantation expect and need in relation to the upcoming procedure. Although several studies have previously addressed the psychosocial impact of device implantation and the content of educational material and have found that patients need better education, 23,28 they have not actually described the knowledge expectations of patients.
In general, the patients in this study had high knowledge expectations, and those with high expectations, both in general and specifically in relation to experiential, ethical, social, and financial issues, were older than those with low expectations. This information can help to improve and tailor education that meets the patients' needs.
Patients expected that most knowledge they would acquire would be related to their illness, symptoms, treatment, and possible complications, and how these could affect their daily functions and activities. They had reduced knowledge expectations on experiential, financial, and ethical issues and least on available social support and how the family could contribute to their care. This ranking of expectations is similar to previous studies on knowledge expectations in different surgical patient populations, for example, ambulatory orthopedic surgery patients, 5 arthroplasty patients, 33 breast cancer patients, 34 and a mixed group of surgical patients. 2 These similarities indicate, as stated before, that although CRT implantation may seem a rather simple procedure that requires short hospitalization, patients do have high expectations about the information they will receive in common with other surgical patients, regardless of the nature of the procedure.
Theories of adult learning emphasize that adults want to learn what is relevant to them in their current situation 35 and before a hospital procedure patients may indeed be prioritizing their needs according to relevance. The upcoming 
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Knowledge expectations and health of crT patients procedure and its effect on daily life may be experienced as very urgent to deal with before the procedure, while social and financial issues become more important postoperatively. Also, heart failure patients scheduled for CRT implantation are likely to have lived with their chronic illness for a long time and they may already have quite good knowledge of available social and financial support resources.
This study shows that around 90% of patients undergoing CRT implantation expect to receive information on possible complications of the treatment and how they themselves can help to prevent those complications. This reflects an interest and willingness of patients to be actively involved in their self-care. However, providing risk information is a sensitive issue and raises an ethical challenge for health care providers. Guided by their ethical principles of respect for autonomy, beneficence, and nonmaleficence, 36 they are expected to provide patients with appropriate and sufficient information in order to support their empowerment and self-care, but simultaneously they must avoid distressing the patients. However, previous studies have shown that patients want information on the risks of complications. In a sample of cardiac surgery patients, around 70% wanted information about both common and rare complications 37 and expressed dissatisfaction about not receiving such information. When complications arose, some thought they were caused by maltreatment. 38 This issue is relevant for patients receiving CRT devices. Although complications are rare and seldom of major severity, a recent study in a Danish cohort of cardiac implantable electronic device recipients revealed that a total of 9.5% of patients experienced at least one complication, and among those at a higher risk were those receiving CRT-D devices. 39 Age was found to be independently related to knowledge expectations in our study and older patients had more knowledge expectations than the younger patients. This is in line with both Rankinen et al 2 and Heikkinen et al 5 who found similar differences. Older patients may need more social support and have different financial concerns than those who are younger. While the CRT treatment is likely to improve their quality of life and life expectancy, the older patients may find the ethical and experiential issues more relevant as their end of life approaches. No other individual background variables than age explained the profile of patients with high and low expectations in the current study. Another plausible explanation, on system level, could be variations between centers or the two countries. However, the Icelandic sample constituted only 4% of the total sample, and as the Swedish and Icelandic health care systems are both rooted in the Nordic model of the welfare state, 40 the Icelandic cardiac care is modeled from Sweden and all participating centers are similar public hospitals, other explaining variables need to be identified in future studies.
The patients who participated in this study had many health complaints, or an average of eight out of the 19 they were asked about, and patients with high knowledge expectations had more complaints and more severe ones than those with low expectations. The most common and most severe complaint was fatigue, which was to be expected in this population of heart failure patients. Of more interest was problems with sexual activities, but this was the second most severe complaint (21% had severe problems) and the fifth most common one, with 55% of patients affected. Sexual problems are common in heart failure patients but are insufficiently addressed by health care professionals, 41 although there is an emerging awareness of their importance and a call for improved health care services through sexual counselling. 42 The self-care behavior of patients in this sample was similar to what has been reported previously, 30, 43 and we found no difference in self-care behavior according to knowledge expectations. However, from the knowledge expectation scale, it seemed that most patients wanted to learn about self-care maintenance, monitoring, and management in relation to their device implantation, such as how to prevent complications, attend to activities of daily living, monitor symptoms, and seek assistance after hospitalization. This can guide clinicians in their education of the patient. It also indicates the importance of identifying patients with low self-care behavior before the CRT procedure, because they may need additional support postimplantation in order to maintain or improve both their device-related self-care and heart failure-related self-care.
The study has several limitations. The Knowledge Expectations of hospital patient Scale has previously been validated but has not been used before with heart failure patients undergoing CRT implantation. However, it has been used Table 4 The results of binary logistic regression analysis of the contribution of age and health complaints to high or low knowledge expectations (95% confidence intervals for odds ratio) who also had minimally invasive procedures. The adjusted PRP scale consists of 19 items or health complaints; it is possible that patients in this study had other health complaints that were not included in that list. Another limitation is that the European Heart Failure Self-care Behavior Scale is a generic instrument and not specific to CRT patients, which may have impacted the results of the relationship between self-care and knowledge expectations. Also, patients answered the questionnaire before hospital admission but we could not control how much, or what specific information they had received before participating in the study. In addition, measuring the knowledge patients had beforehand and comparing it with their knowledge expectations might have added valuable data to this study.
Conclusion
Heart failure patients expect to receive a wide range of knowledge before their CRT device implantation and their expectations are related to their age. They also had similar knowledge expectations to those of other populations of surgical patients. Patients had a lot of health complaints and their self-care behavior was average. More research is needed to determine the profile of persons who have high or low knowledge expectations.
